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Abetract-.New aryl tellurium trichloridcs have ken prepared. A melhod for synhcsizing aryl 
tellurium tribromidcs and triiodidcs based on the halogcnolysis of the corresponding direlluridcs 1s 
prcscntcd. Thiophcnoxtellurinc was obtained from uthiophenoxyphcnylrcllurium Irichloridc. 

ARYI. tellurium trichloridcs (111) were prepared by Morgan ef al.’ 3 by the action of 

tellurium tctrachloride on aromatic compounds having an activated paru position. 

k--H + TcX, + HX ,+ ArTaX, 

I II Ill 

x :CI 

This method was used later by Rcichcl and Kirschbaum’ for preparing compounds 

of type III and by Reichel and Ilberg who synthesized tellurium trichlorides derived 
from quinoline. Campbell and TumeP developed a method based on the reaction 
of organic mercury compounds with tellurium tetrachloride in dioxane. 

Ar-Hg-X + TeX, diox ArTeX, -1. HgX, . dioxrns 

IV II Ill 

x = Cl 

The advantage of this procedure used by Farrar’ and by Rhcinboldt and Vicentini*p 

permits the use of aromatic compounds without activated paru positions. 
In this work several aryl tellurium trichloridcs including three new ones (III: Ar =: 

p-C,H,,-.S-C,H,, I-C,,H,. XI; Table I) were prepared. 
These compounds were reduced with sodium sulphidc in accordance with Reichel 

and KirschbaumO giving rise to the corresponding diary1 ditellurides (V) (Table 1). 

Na,S.PH,O 
2 ArTeCI, - Ar-Tc+TtAr 

Ill V 

The preparation of di-p-hydroxyphenylditelluride (V: Ar = p-HO-C,H,) was not 
possible due to decomposition with separation of tellurium. The use of mild reducing 
agents led to the same results. 
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Very little is known of the aryl tellurium tribromides. Morgan et ~1.e~~ dcwribed 
incompletely two tribromidcs while Vicentini cr a/.iO prcparcd 2-naphtyltcllurium 

tribromidc (III: Ar 2-&H,: X Br). 

TARI.C I. ARYL. ELI I!RIIJH TRICHLORII~FS: ArTKl, 

Cumpound: Ar - M.p. I Apprance Analyses Te :; 
_.-_ -__. _ . --. -- _- _“._. 

Calc. 
.-- 

164.5-165.5 (da) dark yellow needks 3044 
from glacial acetic 
acid 

175.180” (dec) yellow crystals from 35.33 
glacial amtic acid 

I 
,Pbs+ 

I :J 213-215 
k\,/Y, x I’ 

yellow needles from 3044 
glacial acetic acid 

-- __._-. 

D~ARY~. fmF~.f.uftfr)f.s: ArTeTeAr - ..__., -- 

Found 
-.. _ 

, 30+&l 

35.14 

3040 

Compound: Ar - M.p. Appearance Analyws Tc “C 
__ ..- .-.- - - - . -- ._ _ . - _. 

(‘ale. Found 

\ 
A, s p.: “A_ 

-. _. 

c 89-W red wedles from 40.78 
’ \ 

40-41 
\3’ ’ \. 7, petroleum ether 

(SO-70 ) 

1239 124.5 red needles from 
petroleum ether 

(50 70) 

SO.08 4982 

1M-s-131 orange red ncedks 40.78 
from petroleum 
crhcr (50-70”) 

_- 

40.71 

Aryl tellurium triiodidcs wcrc‘ unknown until the prcscnt. The synthesis of these 
compounds using tellurium tctrabromidc and tellurium tetraiodide is not recommended 
due to the tow reactivity of these tellurium tctrahahdes: The preparation of tri- 
bromides and triiodidcs by halogcnolysis of the ditellurides (V) proceeds without 
dithculty and in quantitative yield (Tables 2 and 3). 

V .i. 3X, ---+ UrTeX, 

Ill 
x - &,I 

l ii. Rhtinboidt. Private communication. 
lo Ct. Vtccmim. I:. Gieshrecht and L. R. M. Pirombo, Chrm. Brr. 92.40 (19SY). 
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TABI+ 2. ARYL TEI.I.MWJM IRIBROMIDES 
Ar---T&r, 

Compound: Ar ~2 
- -. -.- .-- 

M.p. Appcarancc 
_ --- ._--. . -_ - 

188-190 (dcc) yellow nccdks from 
acetic acid 

.-;\ 
’ 

‘\ 
\‘; s ( _\ 

\ _ ,’ 2- 

Analyses Tc ?< 
- 

Calc. ’ Found 
_- 

26.89 26.8 I 

I 
195-205” (dcc) yellow plalcs from 26.12 26.53 

a&c acid 

I 

206.5 -207’ yellow orange plata 23.78 23.61 
from acetic acid ’ 

206-207’ yellow orange plates 2309 23.1 I 
from acetic acid or 
bcn7xnc petroleum 
ether (50-70’) 

159 160’ fdcc) red orange ncedla 25.80 25.85 
from txxwnc-pctro- 
lcum ether (N-70 ) 

In this connexion it is interesting to point out that the halogcnolysis of the 

diary1 diselenides gives rise to aryl selenium trihalides’l and to aryl selenenyl halides’* 
depending on the molar proportion of the halogen used: 

ArkSeAr 

ArScScAr 

VI 

Aryl selenium trihalidcs arc not 
by loss of halogen:t3 

. * 

?. 3X, - U&X, 

VII X - CI.Br 

+ X, - 2ArScX 

VIII 

stable, and can give rise to aryl selenenyl halides 

firseX,-ArSeX I X, 

The attempt to prcparc the tellurcnyl halides by the controlled halogcnolysis of 
diary1 ditclluridcs (I molt of ditelluride : I molt of halogen) was not successful, 
indefinite compounds being obtained.* with the exception of 2-naphtyltellurenyl 
iodide, prepared in pure and crystalline form.lO 

l II. Rhcmhold~. Prwarc communlcat~on. 

11 Houbeo-Wcyl, ,Hcrlro&n drr &gun. Cknk (IVth Ed.) pp. 1130. 1132. Gcorg Thwmc Vcrlag. Stuttgart 
(19S5). 

I* Iloubcn-Wcyl. MrthoJcn &r Organ. Chcmic (IVth Ed.) pp. 1161. 1160. Gcorg Thiemc Vcrlag, Sturrgart 
(1955). 

*a lloubcn-Wcyl. Mrrhodrcn dcr Oq+wt. Chrmtc (IVrh Ed.) pp. 1162. 1166. Gcorg Thlcme Verlag. Stuttgart 
(195s). 
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Compound: Ar = 
~-- - 

M.p. Appearance Analyses Tc ‘/< 
-. - _. ._ . _-- ._-.-- 

WC. Found 
- -- _ ,- 

131 133’(dCC) small black crystals 20.73 ! 2104 
from benzene 

133 134’(dcc) black nccdlr% from 20.27 
bcnrcne 

f60,5-161. fdcc) red-black plates from 18.83 
’ bcnww-petrokum 
, ether (s&70’ ) 

’ 125-150” (dcc) small dark-red bril- , 2f.i?l 
Iiant crystals from 
water sulphuric acid 

i 180” (dcc) small dark red ctys- 18.39 
lais from benzene- 
petroleum cthcr 

* (M-70) 

133’ (dec) black brillianl need- 2097 
Its from bcnzenc - 

L pctrokum ether 
(50 70’) 

2*27 

18.84 

i 

21.18 

18.52 

20.07 

The preparation of phydroxyphenyltellurium tribromide and triiodide by this 
method is impossible due to the nonexistence of the corresponding ditclluride, 
Meanwhile the triiodide (III: Ar = ?HO-C,H,; X A: 1) was prcparcd by the re- 
action of the corresponding trichloride with a solution of potassium iodide. 

This reaction fails when potassium bromide is used, the starting material being 
recovered unchanged. 

DrewS found that by heating ~-phcnoxyphenylteliurium trichloride (III: Ar -.- 
p-C6HS--O-C,H,) at a temperature above its melting point a cycikation involving 
rcarrangcmcnt occurs, and lO,lO-dichlorophenoxtcllurine (1X) is formed. This 
compound was reduced to the phenoxtellurinc (X). 
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I P x 

When p-thiophcnoxyphenyl tellurium trichloridc (III: Ar = p-C,H,-SC,H,) 
was similarly treated with the purpose of obtaining l0.lO-dichlorothiophenoxtellurine 
(XII), decomposition occurred. This cyclic sulphur tellurium compound was prepared 
starting from the orrho dcrivativc (XI). 

cc Cl 
. TCCL) 

, 1: ‘, A 
. 

“‘J s’ 

xl xl 

By reduction of XII with sodium sulphide thiophcnoxtellurinc (XIII) was obtained 
in very good yield. 

ml 

A similar reaction is shown by o-biphenylylsclcnium trichloride (XIV) 

+ Kl 

, 

EXPERIMENTAL 

p-~iaphc~~x~phen~~~ellurium rrichloride (I II : Ar p-C,lI,-S-X,1!,). A solution of 9.3 g 
(0.05 mole) diphcnyl sulphide and 13.5 g (0.05 mole) tcllurmm tctrachloridc in 20 cc chloroform was 
rcfluxcd for 40 hr, an cvolurion of hydrogen chloride b&g noted. Tnc dark crystalline product was 
dissolved in bcnzcnc and precipitated with pctrolcum cthcr (50.70.). Crude trichloridc (8.8 g. 420: 
yreld) was purltied from glacial acvtlc acid or from a mixture of bcnrcnc and petroleum ether (50-70’) 
as dark yellow needles m.p. 164.5-165.5 (dc~). 

p-Ycthoxyphenyltcllurium trichloridc (III: Ar pCII,-O~ C,H,; 
cthoxyphenyhcllurlum trichloridc (Ill: Ar 

m.p. 191-193’). p- 

p-&H, -OZ,H,; m p. 179- I80 ). p-phenonyphcnyl- 
tellurium trlchloridc (III : Ar pC,lI,4-~~CJ1,; m.p. I56 -I 57 ). and p-hydroxyphenyltcllurium 
trichloridc (III: Ar p-IIOC,H,; m.p. 223.227 (dcc) were prepared in accordant: with the 
procedure of Rcichcl and Kirschhaum’ and Drew”. 

I -:Vaphrvlrellurrum trichloride (III : Ar I-&H:). A solution of 7.2 g (002 molt) I-naphtyl 
mcrcuty chiorldc” and 5.4 g (0.02 mole) tellurium tcrrachloridc in 40 cc pure dioxanc was rcfluxed 
for 2 hr. The dioxanc mercury chloride complex that prccipuatcs on cooling wh( removed by 
fillration. The dark yellow solution was conccntraicd to a viscous oil. On cooling and adding 
petroleum ether (50.70 ) the oil solidified and was separated by fihration and dried on a porous plate. 
The crude trichlorldc (8.8 g) was contaminated with dioxanc n\crcury chloride complex givmg a 
MY/ yield calculated on the ditcllurldc. Recrystallization from glacial acetic acid furnished yellow 
crystals m.p. I75 180 (dcc). 

” A. N. Ncsrnqanow. &r. Dr~clr. Chrm. Grs. 62. 1010 (1929). 



o- Thiophenosyphenyl mercury chlorrdc. Sodium mtritc (I 2 g. 0. I66 mok) was added to a mlxiure 
of 40 g (0.166 mole) o-thiophcnoxyanilinc hydrochloride. (prcparcd reducing 2-nitrodiphcnyl 
suiphidc with Fc:acctic acid; m.p. 36 ) 75 cc cone hydrochloric acid and XOg iw, keeping the 
temperature at 0 5 . To the filtrate was added, droputsc. with stirring, a soiutton of 45.1 g (0.166 
mokf of mercury chioridc in IO0 cc cold hydrc~hlc~ri~ acid (SO”;). During the addition the tcmpcra- 
ture must bc maintamed a~ 0 An orange pciiou- prcctpitatc formed and stirring *as continued for 
30 min. The product was fiitcred. washed with water. with alcohol and finally with cthcr. ylcidmg 
the diazonium salt mercury chioridc compicx (75 g, XX.7”~,,). A suspension of the complex m 270 cs 
aa’tonc was cookd IO 60’. trcatcd urth 18 2 g metallic copper (freshly prcparcd), and the temp. 
maintained at 60’ for I2 hr and then slowly brought to normal temp. The brown product was 
filtered, extracted with ac‘ctone and the yrliow solution allowed to crystalliJt. yielding 54.5:~: (33 g). 
R~~talii~tic~n frc~rnal~~)h[~l ~urn~shedc~)l~~ur~~~piat~rn.p. 135 136 . (Found S, 7.63. C,,II,CllIgS 
rcqutrcs: S. 7 61 “,I. 

o-7~iophetto.r,-phenylf~/iur;unI rrich/ori& (Xi). Starting with 8.4 g (O-02 mok) of u-thiophcnoxy- 
phcnyl mercury chloride and procccdmg as In the case of I-naphtyltcliurium trichioridc. 9.6 g crude 
trtchioridc contammatcd u-lth dioxanc mercury chloride complex was ohtaincd. The yield wkuiatcd 
on the basis of the ditelluridc is 80.6”;. RccryStaiiiJ~Iion from glacial acetic acid gave yellow needles 
mp. 213-215. 

Aryl tellurium rriddorides ~l~bili~ie.~, They are very solubk in cold methanol and ethanol. 
soluble in both glacial acetic acid and chloroform. sparingly solubk in benrene, insoluble in carbon 
tctrachioridc and pctrokum cthcr. 

Direllurides (Table I) 

Di-~lhi#phenoxyphe~yl~tell~ri~~ (V : Ar -. p-C,II,SC,Ii,). ~~iop~nox~henyltc~iurium 
trichloildc (0+42 g. 0001 mok) uas added to 3.6 g (0.015 mole) hydrated sodium sulphidc (Na,S- 
9M,O) and heated at W-100’. The reaction was cxotcrmic and the di-~th~ophcno~~nylditeliuride 
scparatcd as a red 011, the tcmp being maintained unchanged for 15 min. The mixture was then 
diluted with water, and on cooling the ditciiuridc scparalcd out quantitalivcly. 

In the same manner di-I-naphtyiditcliuridc, di-o-thiophcnoxyphcnylditeliuridc (Tabic I) and the 
known di-p-mcthoxyphcnyidttciiuride*~* (m.p. 59 60 ), di-pcthoxyphcnyiditeiluridc’~* (m.p. 107 ‘), 
di-~phenox~hcnylditc~~uridc* (m.p. 88-88.5) were prepared. 

In the case oft-hydrox~~nyitel~urium trichioridc a decomposition occurred, forming tellurium. 
Sodium bisulphite. J&X in chloroform, hydra?& sulphatcand phosphorous acid were all tried 
without SUUCESS. 

The diary) ditcliuridcs arc solubk in cold bcnzcne. chloroform and carbon tctrachloride, and in 
warm methanol. ethanol. glacial acetic acid and pctroicum cthcr (50-70’). 

Tribromider (Tabic 2) 

p-,Mcthoxy~~nyl~el~~ium rrihromide (III: Ar pCH,OC,H,). To a cold solution of 0.47 g 
(OGOI mole) di-p-mcthoxyph nyiditellur& was added dropwisc with stirring 0.48 g ((Xl03 mole) 
bromine dissolved in a few cc carbon tctnchioridc. The ~mthoxyphcnyitcllurium tribromide 
separated quantitatively as an orange soled. 

In the same manner ptthoxyphcnyitciiurium tribromidc. pphcnoxyphenyitellurium tribromide, 
~thiop~no~hcnyltcliurium trtbromide. I-naphtyltciiurium tribromidc were prepared. 

Tlw: ~hy~x~h~nyltcllurium trichloride treated with potassium bromide in bcn;tenc was 
recovered unchanged. 

The tribromidcs show solubiiities similar to the corresponding trichiorides. 

~ritodides (Table 3) 

p-.&ferhox,vphenyltellurium triidde (I II : At .-. p-CH&C.If,). The procedure was similar to 
that wd for the corresponding tribromides. The yields wcrc quantitative with exception of p 
~thox~~nyltc~lurium triiodidc obtained in a 93 7: yield. The ~hy~oxyp~nylteilurium triiodide 
was prepared by treating a solution of the corresponding trichloride in methanol with exozss aqueous 
potassium iodibe. 

The triiodidcs arc sparingly solubic in the usual organic solvents but arc soluble in dioxane. An 
exception is phydroxyphcnyiteliurium triiodidc which is soluble tn water, methanol and ethanol. 
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10.10-~irh/ororhi~~~hr,roxlclluri~~~ (XII). o_Thiophcnonyphcnyltcllurium trichloridc (2.1 g. OGOS 
mole) was healed at 240 250’ in a gla.rs I&C with stirring for 30 min. Evolution of tICI was noted. 
On cooling, the dark liquid solid&cd IO a dark yellow mass (1.9 &. This was dimlvcd in acctomz. 
the solution fil~crcd from a small r&due of tellurium and crystalliad. yielding needles (0.8 g. 42%). 
m.p. 265. 270’ (at 230.. a change in the crystalline form was noted). (Found Tc. 33.24. C,,H,<&.STc 
rcquircs: Tc, 33.34 0). 

7~io~hPnoxlellurtnc (XIII). To 0.8 g (0.002 mole) of XII 7.2 g (0.03 mole) hydrated sodium 
sulphidc was ad&d and hcatcd at 100 for 15 min. The reaction mixture \ras diluted with u’arcr and 
the product filtered and dried (0.6 g, 96%). Rccrystallilation from ethanol gate pale yellow nccdks 
m.p. 122 123.5’. (Found Tc. 40 90. C,,Il,STc rcquircs: Tc, 40.92:‘,). 


